Opposite effects of angiotensin-II and corticotropin on bovine adrenocortical cell steroidogenic responsiveness.
The long-term effects of angiotensin-II (A-II) and corticotropin (ACTH) on bovine adrenal fasciculata cells (BAC) were studied. Cells were pretreated for 3 days with either A-II or ACTH followed by an examination of the acute steroidogenic response to both hormones as well as the ability to convert several steroid precursors to cortisol and corticosterone. ACTH pretreatment caused a marked increase in cortisol output associated with a decrease in corticosterone secretion in response to both hormones leading to a 50-fold decrease in the corticosterone/cortisol ratio compared to control cells. After incubation with saturating concentrations (5 X 10(-5) M) of 22 R-hydroxycholesterol, pregnenolone or progesterone, ACTH-pretreated cells produced more cortisol than corticosterone whereas the contrary was observed in control cells. However, the conversion of 17 alpha-hydroxyprogesterone and 11-deoxycortisol to cortisol by ACTH-pretreated cells was lower than by control cells. Thus, the main effects of ACTH were a marked increase of 17 alpha-hydroxylase and a small but significant decrease of 21-hydroxylase and 11 beta-hydroxylase activities. A-II pretreatment produced, in a concentration-dependent manner, a down-regulation of its own receptors and homologous and heterologous steroidogenic desensitization. At maximal concentrations (10(-6) M) A-II reduced by 70% its own receptors while the steroidogenic response to A-II and ACTH was reduced by 95% and 75%, respectively. However, the coupling of A-II receptors to phosphoinositide pathway and to Ca2+ influx, as well as its potentiation effect on ACTH-induced cAMP production were similar in control and A-II pretreated cells. Moreover, the conversion of several steroid precursors to corticosterone was similar in control cells and A-II-pretreated cells, whereas the conversion to cortisol was reduced by approximately 30% due mainly to a decrease of 17 alpha-hydroxylase activity. Thus, the marked steroidogenic desensitization induced by A-II is most likely related to some alteration located beyond the activation of the two branches of the phosphoinositide pathway and before the first steps of steroidogenesis.